In vivo rat hemoglobin thiyl free radical formation following phenylhydrazine administration.
The reaction of oxyhemoglobin with phenylhydrazine has received considerable attention for many decades. The basis for this interest stems from the ability of phenylhydrazine and hydrazine-based drugs to induce hemolytic anemia. Considerable evidence obtained from in vitro ESR experiments implicates free radicals in the events leading to red blood cell hemolysis. However, until this report, no corroborating ESR evidence for in vivo free radical formation has been presented. We have successfully employed ESR to detect the formation of a radical adduct in the blood of rats which received an intragastric dose of phenylhydrazine followed by an intraperitoneal injection of the spin trap 5,5-dimethyl-1-pyrroline N-oxide (DMPO). An immobilized radical adduct was detected by ESR when phenylhydrazine was administered in a dosage comparable to that prescribed for currently employed hydrazine-based drugs. We were also able to detect this immobilized DMPO adduct when hydrazine was employed in place of phenylhydrazine in the rat studies. The results of a series of experiments led us to ascribe this DMPO radical adduct to the trapping of a hemoglobin-derived thiyl free radical.